The cytosolic sensor, DDX41, activates antiviral and inflammatory immunity in response to stimulation with double-stranded DNA adherent cells of the olive flounder, Paralichthys olivaceus.
DDX41, a receptor belonging to the DExD family, functions as a DNA sensor in the mammalian cytoplasm and mediates the antiviral response in host cells. Here, the olive flounder DDX41 was found to have 2267-bp long and encodes a putative protein of 614 amino acid residues. The olive flounder DDX41 mRNA was presented in all tested tissues, and was distinctly expressed in fish naturally infected with LCDV. High expression levels were observed in the heart, liver, kidney and stomach. Furthermore, the olive flounder DDX41 mRNA expression increased significantly in adherent (monocyte-like) cells following stimulation with a DNA virus. Reporter assays showed that the transcriptional activity of the IFN-I promoter was enhanced in DDX41-overexpressing HINAE cells treated with C-di-GMP (dinucleotides). Overexpression of DDX41 also induced the antiviral and inflammatory cytokine gene expression through cytoplasmic C-di-GMP treatment. These results suggest that DDX41 functions as a cytosolic DNA sensor that is capable of inducing antiviral activity and inflammatory responses in the olive flounder.